Abstract
Introduction
Legionella pneumophila is the cause of both communityacquired and nosocomial pneumonia. Pneumonia caused by L. pneumophila cannot be differentiated from other types of pneumonia by clinical, radiographic or laboratory findings. Therefore, a specific etiologic diagnosis is performed on the basis of the results of a culture growth, direct immunofluorescence, serologic testing, and antigen detection in the urine. Of these, the advantages of diagnosing legionellosis by urinary antigen detection are widely recognized, and include early detection, testing rapidity, and ease of specimen collection. Lipopolysaccharides (LPS) are considered to be the major bacterial components excreted in urine, and the sensitivity and specificity of this method are good (1) (2) (3) (4) (5) (6) (7) (8) .
Radiologically, it is important that pneumonia caused by L. pneumophila shows the pattern of lobar pneumonia (nonsegmental distribution) (9) (10) (11) , and this pattern is also observed in pneumonias caused by Streptococcus pneumoniae, Klebsiella pneumoniae, and Mycoplasma pneumoniae with a Th2 type of host reaction (12) .
In Plain chest x-ray showed consolidation of the right lower lobe (Fig. 1A) . Chest CT also demonstrated consolidation of the right lower lobe with air bronchogram accompanying ground-glass infiltrations around the consolidation (Fig. 2B) .
F i g u r e 1 . ( A) Ch e s t X-r a y f i n d i n g s o f a p a t i e n t wi t h L . p n e u mp h i l a p n e u mo n i a . Co n s o l i d a t i o n o f t h e r i g h t l o we r l o b e i s c l e a r l y d e mo n s t r a t e d . ( B ) Ch e s t CT f i n d i n g s o f t h e s a me p a t i e n t . Co n s o l i d at i o n o f t h e r i g h t l o we r l o b e wi t h a i r b r o n c h o g r a m i s o b s e r v e d . Gr o u n d -g l a s s o p a c i t i e s a r e a l s o d e mo n s t r a t e d a r o u n d t h e c o n s o l i d a t i o n .

F i g u r e 2 . ( A) B r o n c h o f i b e r s c o p i c f i n d i n g s o f t h e p a t i e n t wi t h L . p n e u mo p h i l a p n e u mo n i a . Or a n g e -c o l o r e d s t i c k y s p u t u m i s o b s e r v e d . ( B ) S p u t u m o b t a i n e d t h r o u g h a b r o n c h o f i b e r s c o p e . Or a n g e -c o l o r e d s p u t u m i s o b s e r v e d .
Since no sputum was obtained, bronchofiberscope was performed ( Fig. 2A) , and an orange-colored sticky sputum was observed (Fig. 2B) 
Mechanism of Formation of Orange-Colored Sputum
Based on the referenced studies, we hypothesized that orange pigment might be excreted by L. penumophila, and attempted to corroborate this hypothesis in vitro (13, 14) . To observe the color produced by L. pneumophila, we used a g a r med i u m, mo d e r a t e g r o wt h wa s o b s e r v e d a t 4 d a y s a f t e r i n o c u l at i o n o f L . p n e u mo p h i l a . B r o wn -o r a n g e p i g me n t wa s o b s e r v e d . It has been suggested that tyrosine included in the medium produced the orange color after exposure of the culture supernatant of L. pneumophila (15, 16) . Such evidence suggests that factors released from L. pneumophila play an important role in changing the color of the medium. Since tyrosine is included in epithelial lining fluids, the orange color of sputum will be produced by L. pneumophila using tyrosine in the body.
F i g u r e 3 . ( A) T h e B YE a g a r me d i u m ( wi t h o u t c h a r c o a l ) , a n d n o i n c u l a t i o n o f L . p n e u mo p h i l a . ( B ) I n t h e B YE
S i n c e d i s t r i b u t i o n o f b r o wn -o r a n g e c o l o r wa s h o mo g e n o u s t h r o u g h o u t t h e me d i u m, i t wa s t h o u g h t t h a t t h i s c o l o r wa s p r o d u c e d b y t h e c h e mi c a l s c o n t a i n e d i n t h i s me d i u m a n d n o t p r o d u c e d b y t h e L . p n e u mo p h i l a i t s e l f .
BYE agar (BCYEα agar without charcoal, Fig. 3A). The formula for this medium was as follows (/L): 10 g of yeast extract (Becton-Dickinson, Sparks, MD, USA.), 17 g of agar (Becton-Dickinson, Bacto agar), 10 g of N-(2-acetamido)-2-aminoethanesulfonic acid (ACES) buffer (Dojin chemical
Although the exact mechanism is still unclear, physicians should be aware of the color of sputum obtained from patients with pneumonia caused by L. pneumophila.
